Biodiversity at many scales (functional group, species, genetic) can result in emergent 29 ecological patterns. Here we explore the influence of tree genotypic variation and diversity on in-30 stream ecosystem processes and aquatic communities. We test whether genetically diverse 31 inputs of leaf litter interact with a keystone organism, anadromous salmon, to influence in-32 stream ecosystem function. We used reach-level manipulation of salmon carcasses and leaf 33 litter bags to examine how nutrient inputs interact with genetic variation in leaf litter 34 decomposition. Genotypic variation in black cottonwood (Populus balsamifera ssp. trichocarpa) 35 significantly influenced leaf litter chemistry, litter mass loss, and fungal biomass, but these 36 variables were only weakly influenced by salmon carcass presence or a genotype*salmon (G x 37 E) interaction. Mixtures of genotypes tended to demonstrate antagonistic effects (slower than 38 expected decomposition) in the absence of salmon, but synergistic effects (faster than expected 39 decomposition) when salmon were present. Our findings suggest that the influence of plant 40 genotypic variation in linking aquatic and terrestrial ecosystems may be altered, and in some 41 cases intensified in the presence of a keystone vertebrate species. 42 43 44
previous study used sand bags as no-salmon controls, but found significant microbial 191 colonization of the sand and bag (Bretherton et al. 2011 ) and so in this study, nothing was used 192 in place of the carcasses, which may have resulted in slightly altered flow environments in 193 control blocks. By 78 d the salmon carcasses were reduced to bones and small pieces of 194 amorphous tissue, and leaf litter bags contained between 0.0 and 0.97 g of AFDM (ash-free dry 195 mass) leaf material (representing 100% and 50% mass loss, respectively).
196
Litter chemistry 197 Subsamples of air-dried litter were prepared for litter chemical analysis by grinding to pass a D r a f t 9 percentages were determined using a gravimetric method modified by Gessner (2005) . Values 206 for acid detergent cellulose (ADC) and acid detergent lignin (ADL) were converted to 207 percentages based on the initial dry weight of each sample. We analysed condensed tannins 208 using a modified butanol-HCl method (Porter et al. 1986; LeRoy et al. 2007 ). Tannin standard 209 for P. trichocarpa was prepared by exhaustive extraction using the methods of Hagerman and 210 Butler (1989) . All standards and samples were analysed for absorbance at a wavelength of 550 211 nm using a diode-array spectrophotometer. 
266
To test for non-additivity of leaf litter mass loss in these same mixtures, Chi-square tests 267 were used to compare observed mass loss values in mixtures to expected values based on the 268 mass loss of each genotype in isolation at each harvest date. Additive responses were those 269 that did not vary from expectation while synergistic responses showed significantly higher mass 270 loss than expected and antagonistic responses showed significantly lower mass loss than 271 expected. Multiple comparisons required a Bonferroni-adjusted alpha to be set at a = 0.0016.
272
Macroinvertebrate data from litter bags were analysed using multivariate community 273 analysis methods. Non-metric multidimensional scaling (NMS) ordination and multi-response 274 permutation procedures (MRPP) were performed in PC- ORD (4.34, MJM software 1995 -2005 .
D r a f t D r a f t genotype mixtures were slightly more variable and ranged from 0.0076 (± 0.0009) for the D r a f t presence of salmon, synergistic responses were more common and were seen for the N+C 337 mixture on day 14, the 6-genotype mixture on day 28 and most mixtures on day 78 (Fig. 4b) . In 338 contrast, only one antagonistic response was shown in the presence of salmon for the N+C 339 mixture on day 28 (Fig. 4b) . The mean deviation in mass loss from expectation (observed - 
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N+C mixture in the presence of salmon (Fig. 5c) . Additionally, fungal biomass in the salmon-351 treated reach showed even stronger synergistic responses to litter mixing than control reaches, 352 though both mixture effects were significantly synergistic (Fig. 5d) . Finally, fungal biomass was 353 significantly influenced by genotype richness in both the absence and the presence of salmon 354 carcasses (F (2,38) = 3.4230, p = 0.0430; F (2,37) = 4.5609, p = 0.0170, respectively). Tukey's HSD 355 post hoc tests reveal that fungal biomass on single genotypes is significantly lower than that 
